Acute upper respiratory tract infections, i.e. common colds cause multiple symptoms and affect adults on average 2 -4 times a year and children 6 -8 times per year. Thousands of non-prescription, over-the-counter products are used by sufferers, aimed at relieving the various both er some symptoms such as cough, nasal congestion, sore throat, etc. This study evaluated real-world effectiveness of Wick MediNait or Wick DayMed medicines alone and together in a combination as a day and night treatment regimen. Adult cold sufferers were recruited in pharmacy by pharmacy staff following self-purchase of either Wick MediNait, Wick DayMed capsules, or the combination of DayMed and MediNait. Participants completed online questionnaires before and after product use (evening of the first day for DayMed and the morning after using MediNait at bedtime). For the primary endpoint "Wick MediNait was effective at relieving my symptoms", there was a statistically significant difference (p < 0.0001) in the users who Strongly Agreed or Agreed vs. Neither Agreed or Disagreed, Disagreed or Strongly Disagreed. Further, all symptoms evaluated (cough, runny nose, nasal congestion, fever, headache, sore throat, muscle aches and pains, sneezing) were statistically improved after MediNait and DayMed alone and when both were used, and users were satisfied with both treatments. All treatments were well tolerated with minimal adverse event reporting. The diurnal use of DayMed capsules combined with the nocturnal use of MediNait allows cold sufferers to efficiently self-manage their symptom relief throughout the day and night.
Introduction
Acute upper respiratory tract infection (URTI) is one of the most common infectious diseases worldwide affecting adults on average 2 -4 times a year and children 6 -8 times per year [1] . A large number of people make use of nonprescription, over-the-counter (OTC) medicines for themselves or their children [2] , and many health professionals in primary care settings recommend them to their patients as a first-line treatment [3] . Self-care and self-medication have attracted considerable international healthcare policy interest, because they effectively reduce the burden on health services and have a significant positive impact on health systems and society at large [4] .
Studies have shown that pharmacists play an important role in patient care
and in the recommendation of non-prescription remedies [5] . Pharmacists are becoming more patient oriented and are bringing many positive changes to the lives of patients. There is considerable evidence that patient counselling and product recommendation enhances patient compliance, satisfaction and the establishment of a robust safety monitoring system. Wick MediNait and DayMed are non-prescription medicines that relieve multiple symptoms of colds and influenza (the "flu"). Wick MediNait syrup is available in both Germany and Austria and is intended for use in the evening to relieve cold/flu symptoms to permit a good night's sleep. The active pharmaceutical ingredients (APIs) are paracetamol (600 mg/30 mL), dextromethorphan hydrobromide (15 mg/30 mL), ephedrine sulphate (8 mg/30 mL) and doxylamine succinate (7.5 mg/30 mL). Paracetamol is a non-aspirin pain reliever which can temporarily relieve common cold and flu symptoms of headache, minor aches and pains, fever and sore throat, and at typical OTC doses, is known to be a safe and effective analgesic [6] . Dextromethorphan is a cough suppressant that crosses the blood-brain-barrier and activates sigma opioid receptors on the cough centre in the central nervous system, thereby reducing the urge to cough due to minor throat and bronchial irritation [7] [8] . The addition of ephedrine sulphate to the combination achieves the benefit of nasal decongestion by exerting a vasoconstrictive effect on blood vessels [9] . Doxylamine succinate acts primarily as an antagonist of the histamine H 1 receptor which is responsible for its antihistamine [10] and sedative effects [11] [12] although its concentration in MediNait is considerably lower than in sleep aid products (e.g., Hoggar® Night = 25 mg/tablet). Further, doxylamine's anticholinergic effects in colds also reduce runny nose and sneezing [13] [14] . Outside of Germany and Austria Wick products are sold under the trade name Vicks.
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The efficacy of Wick MediNait on cold symptoms, and sleep quality was evaluated in a randomised, double-blind, placebo-controlled clinical study [15] [16]. The results support MediNait's role as an effective and convenient therapy for symptoms of nasal congestion, runny nose, cough and pain/body aches associated with the common cold and for increasing sleep quality disturbed by common cold symptoms.
Wick DayMed is a non-prescription medicine available in Germany to relieve multiple symptoms of colds/flu and is suitable for dosing during the day. The APIs are paracetamol (325 mg/capsule), dextromethorphan hydrobromide (10 mg/capsule) and phenylpropanolamine (12.5 mg/capsule). A patient can take up to 2 capsules at one time and up to 8 capsules in a 24 hour period, with 4 -6 hours between doses. DayMed capsules provide relief from pain and fever associated with colds/flu infection, and relief from irritating cough thanks to paracetamol and dextromethorphan hydrobromide respectively. Additionally, phenylpropanolamine binds to and activates alpha-and beta-adrenergic receptors in the mucosa of the respiratory tract resulting in vasoconstriction and reduction in swelling of nasal mucous membranes and reduction in tissue hyperemia, oedema, and nasal congestion [17] [18] .
The APIs in both products have been well-established in the OTC colds medicine category with combination products appealing to colds sufferers who want products to offer relief from multiple symptoms. This study was conducted to evaluate real-world effectiveness of these medicines alone and together in a combination with each other as a day and night treatment regimen. Participants were eligible to be enrolled in this study if they were aged ≥ 18 years old, purchased Wick MediNait and/or Wick DayMed capsules for their own use, agreed to participate in the study after freely purchasing the Wick product(s), could access the internet at home and had signed the Informed Consent. Purchasers were not enrolled if they refused to participate in the study and were excluded if they had chronic cough or recurring respiratory symptoms and signs such as persistent cough or chronic respiratory symptoms/conditions, or had contra-indications or known hypersensitivity or allergy to any product ingredients as detailed in the Summary of Product Characteristics of the prod-Participants completed online questionnaires before and after product use over one 24-hour period (evening of the first day for DayMed and the morning after using MediNait at bedtime). The primary endpoint was the assessment of MediNait user satisfaction via the question "MediNait was effective at relieving my symptoms". The questionnaires included individual cold symptom assessments using a 7-point Likert scale (none, very mild, mild, mild to moderate, moderate, moderate to severe, severe) [19] [20] [21] . Participants were asked to report any adverse event (AE) to their pharmacy. The pharmacist was responsible for completing an AE report form for each event.
Methods
The intent-to-treat (ITT) population was all participants who took at least one dose of the study product and was used for all efficacy analyses and other sum- and testing if differences existed between groups. Symptom data violated normality as anticipated so Wilcoxon signed-rank test was used for analysis. All statistical analyses were performed at a 2-sided, 0.05 level of significance and no multiple comparison adjustment was applied. Statistical analyses were conducted using "SAS" software version 9.4.
Results

Baseline Data
The study consisted of 219 MediNait alone users, 176 Total DayMed users, and 62 combination users, recruited from 57 pharmacies in Germany. The MediNait alone users had a mean age of 38.5 years, were 51% female, and had 2 days median length of symptoms at baseline (Table 1) . Total DayMed users had a mean age of 38.9 years, were 46.6% female and had 2 days median length of symptoms at baseline (Table 1) . Combination users had a mean age of 38.1 years, were 43.5% female and had 2 days median length of symptoms at baseline (Table 1) .
Of the MediNait users at baseline, 91% experienced cough, 92% runny nose, Open Journal of Respiratory Diseases 93% nasal congestion, 67% fever, 95% headache, 93% sore throat, 87% muscle aches and pains and 90% sneezing. At baseline, 94% Total DayMed users experienced cough, 88% runny nose, 93% nasal congestion, 71% fever, 96% headache, 94% sore throat, 94% muscle aches and pains and 85% sneezing. Of the combination users at baseline, 89% experienced cough, 82% runny nose, 94% nasal congestion, 61% fever, 98% headache, 90% sore throat, 89% muscle aches and pains and 81% sneezing. N = number of subjects within specified study. n (%) = number and percentage of subjects within specified Parameter, study, and Category. About half of the participants purchased MediNait (52%) following pharmacist recommendation (Table 1) . Seventy-three percent of participants rated the pharmacists' advice as Good or Very Good. Amongst the Total DayMed users, 78% purchased the product because it was recommended by the pharmacist and 87% rated the pharmacists' advice as Good or Very Good. Approximately 69% of MediNait + DayMed purchased the 2 products upon pharmacist recommendation and 85% rated the pharmacists' advice as Good or Very Good.
MediNait Alone
After treatment with MediNait, there were highly significant changes in symptoms from before treatment (p < 0.0001) with medians improving at least 2 units on the 7-point scale after a single dose of MediNait (exception cough median 1 unit of improvement but same significance) ( Figure 1 ).
MediNait user satisfaction, including the primary endpoint, is presented in N = number of subjects within specified study. n (%) = number and percentage of subjects within specified Parameter, study, and Category. For questions regarding relieving pain, cough, runny nose, and nasal congestion, analysis was done in subjects with symptom present at baseline. a. Testing strongly agree-agree vs. neither agree or disagree, disagree and strongly disagree. b. Testing Much better-somewhat better vs. about as well, somewhat worse, and much worse. c. Testing best and better vs. about the same, worse, and worst cold/flu medicine. Open Journal of Respiratory Diseases 
Total DayMed Users
The average number of DayMed doses taken was 2.7 with a minimum of 1 to a maximum of 4 doses over the 24-hour study period (Table 3) . After treatment with DayMed, there were highly significant improvements in the severity of symptoms compared to before treatment (p < 0.0001), with medians improving at least 2 units on the 7-point scale (Figure 2 ).
User satisfaction with DayMed is presented in 
DayMed + MediNait Users
The average number of DayMed doses taken was 2.4 with a minimum of 1 to a maximum of 4 doses over the 24-hour study period (Table 3 ). There were highly significant changes in the severity of symptoms from before treatment (p < 0.0001) with medians improving at least 2 units on the 7-point scale after
DayMed (Figure 3(a) ) and MediNait (Figure 3(b) ).
User satisfaction with DayMed plus MediNait is presented in Table 5 . For all statements answered, there was a statistically significant difference in the number of participants who Strongly Agreed or Agreed vs. Neither Agreed or Disagreed, Disagreed or Strongly Disagreed.
Safety Results
Two AEs were reported by two participants; one reported having stomach pain but no information was provided by the pharmacy on the treatment used, and one reported a moderately severe cough while on Wick MediNait. These events were the only two spontaneously reported by the participants and noted by the pharmacists on AE report forms.
Discussion
Cold/flu combination medicines that contain several active ingredients, such as Wick MediNait and Wick DayMed capsules, offer effective relief from multiple symptoms of common cold and flu. Such medicines are considered safe, cost-effective and convenient when used as directed [23] and help overcome direct (resources) and indirect (productivity) losses associated with URTI [24] . Open Journal of Respiratory Diseases About the same as other cold/flu medicines-Worse than other Cold/flu medicines 39 (23.5%) N = number of subjects within specified study. n (%) = number and percentage of subjects within specified Parameter, study, and Category. For questions regarding relieving pain, cough, runny nose, and nasal congestion, analysis was done in subjects with symptom present at baseline. a. Testing strongly agree-agree vs. neither agree or disagree, disagree and strongly disagree. b. Testing best and better vs. about the same, worse, and worst cold/flu medicine. Neither Agree or Disagree-Disagree-Strongly Disagree 1 (1.7%) N = number of subjects within specified study. n (%) = number and percentage of subjects within specified Parameter, study, and Category. a. Testing strongly agree-agree vs. neither agree or disagree, disagree and strongly disagree. Open Journal of Respiratory Diseases Figure 2 . Summary of severity of symptoms before and after treatment with DayMed (Total Users). There were highly statistically significant changes in symptoms from before treatment (p < 0.0001 using Wilcoxon signed-rank test). Observational studies offer an opportunity to gather evidence of a marketed drug working in real-world heterogeneous populations that can complement clinical evidence and post-marketing surveillance. While real-world data will never replace randomised controlled double-blind data for the registration of drugs, the value and acceptance of real world data in the assessment of in-use performance of medicines is an area of growing interest to regulators [25] .
This observational study set out to evaluate the real-world experience of users purchasing Wick MediNait and DayMed capsules separately and in combination. The reduction in multiple symptom severity was significant for all treatment regimens and represented, for most symptoms, a median reduction of 2 units on the 7-point scale (MediNait "Cough" was the only exception with a smaller but significant severity reduction). The larger changes of 2 units likely represent clinically meaningful reductions as this would be approximately comparable to moving from a "Moderate" to "Mild" severity for example.
The user purchaser assessment for MediNait was completed upon waking the following morning following a single 30 mL dose at bedtime the evening before.
The user purchaser assessment for DayMed was requested for the evening fol-Open Journal of Respiratory Diseases lowing purchase and normal use hence it was possible to obtain information about the dosing frequency. Participants were compliant with the product dosing information with a maximum of 4 doses noted in the study evaluation period (24 hours).
Cold and flu infection, and symptoms such as nasal congestion and coughing, to negatively impact sleep [26] [27] and this can be particularly frustrating for sufferers. Sleep and immunity are believed to have a reciprocal relationship where changes in the immune system cause changes in sleep and, conversely, sleep has an important role in restoring the immune system [28] . Cold/flu sufferers often turn to OTC medication to relieve symptoms to help them get the respite they need to sleep [27] . Wick MediNait is a frequent choice for nighttime relief of multiple symptoms of cold/flu in Germany. Clinical data demonstrates MediNait is effective in relieving symptoms and can improve sleep quality [15] yet there is a still a concern that the product is too sedating due to the use of doxylamine succinate, a first-generation anti-histamine used in the product for the relief of runny nose and sneezing. In the present study, MediNait user purchasers reported relief of symptoms of nasal congestion, runny nose, cough and pain/body aches associated with the common cold and the majority agreed that the product helped them sleep better (89%) and allowed them to have a good night's sleep (89%). On top, many more users agreed they felt better the next morning (86%), woke up refreshed (66%), stated they believe MediNait relieves symptoms without being too strong (71%) and no adverse events related to morning grogginess were noted. Together these findings suggest that MediNait helped users sleep well through effective relief of multiple cold/flu symptoms and not through a heavy sedative effect.
User satisfaction with DayMed and the combination were also very positive overall and the fact that the study could recruit the latter group demonstrates that sufferers are indeed purchasing the combination of both Wick DayMed capsules and MediNait for use together as a regimen approach to self-manage symptoms in Germany. The value of this approach was also confirmed by the user responses e.g. 93% stating agreement to "The combination of Wick DayMed and Wick MediNait provided effective day and night cold relief".
There are several limitations of the study such as the sparse demographic information, unknown co-morbidities, unknown drug history along with the influence of self-selected product purchase. It is likely that the latter has the largest bearing as the participants were unlikely to select to purchase and use a treatment that they believed would be ineffective. This patient held belief in the effectiveness of their chosen treatment may indeed have influenced the overall scoring and without a placebo comparator it is unfeasible to measure the true drug effect with this type of study design. Viewed through a different lens this limitation could be considered a strength as the study more accurately reflects the end user assessment of treatment effectiveness and satisfaction in the real world, where placebo controls do not exist and consumers select and purchase treatments without the intervention of a healthcare professional. Despite a concern Open Journal of Respiratory Diseases over the potential for inflated end user scoring, the magnitude of the treatment effect and satisfaction scoring confirms that users likely experienced a clinically relevant benefit of treatment. This data, combined with the observation of treatment compliance and tolerability, provides valuable information about MediNait and DayMed and emphasises the value of multi-active combination cold therapy to patients in heterogenous real-world community populations.
Conclusion
Wick MediNait and DayMed capsules, two representatives of a combination therapy for common cold, are effective treatments for multiple cold symptoms.
This real world open label observational study demonstrates that both treatments alone and in combination were effective at relieving all colds symptoms evaluated (cough, runny nose, nasal congestion, fever, headache, sore throat, muscle aches and pains, sneezing) with improvement that was statistically and clinically significant. User satisfaction was also high for all treatment arms with many questions achieving high statistical significance and all treatments were well tolerated with minimal AE reporting. The diurnal use of DayMed capsules combined with the nocturnal use of MediNait allows cold sufferers to efficiently self-manage their symptom relief throughout the day and at night that helps supports natural recovery in part through enabling a good night's sleep.
